Abstract: Purpose -Teachers have access to a growing range of online tools to support course delivery, but which ones are valued by students? Expectations and satisfaction are important constructs in the delivery of a service product, and how these constructs operate in a service environment, such as education where the student can also take on the role of the customer is unknown. This study focuses on the student perspective of online tools. The aim of this paper is to measure students' expectations and perceived importance of, and satisfaction with, a range of tools available in a virtual learning environment. Design/methodology/approach -A quantitative survey (n=396) was conducted and descriptive measures and statistical analysis were produced. FindingsResults show that the tools that enable instructors to communicate with students and vice versa are more important to students and more satisfying to them than tools that enable students to interact with each other. Also, business students appear to be different from non-business students, with respect to desired communications tools. Practical implications -The findings help us to understand business students' communication preference, which in turn helps teachers to create an educationally meaningful learning environment. Originality/value -This work connects an established model for online interactions with students' expectations and level of satisfaction with tools that are currently being used in the online education environment. Methodology: A quantitative survey (n = 396) was conducted and descriptive measures and statistical analysis were produced.
Introduction
Just as the Internet revolutionized the buyer-seller relationship (Hoffman, 2000; Melewar & Smith, 2003) online learning environments have provided an opportunity for teachers to transform the practice of education (Peltier, Drago, & Schibrowsky, 2003) . In particular, online educational environments have changed the focus of interactions; from the traditional teacher-centric view to a contemporary student-centric view (Baron, 2011) . The range of virtual learning tools available to many teachers for course delivery now includes tools that permit a course to be housed 'online', with access by password to a repository of course instructions, readings, lecture recordings and other resources linked by the Internet. Tools can be used by teachers to post announcements and new materials, and they also enable lecturers and students to initiate communication and to interact synchronously (live, in real time), and asynchronously (ready when time permits).
While educators have been integrating technological advances as a way of increasing the value and quality of education (Simsek, 2005) it can be difficult to design an environment that meets student demands and contains material that has educational rigor. This can be especially challenging given documented shortcoming in educational training among university teachers (Schrum, Burbank, Engle, & Glassett, 2005) . In addition, teachers facing technological and pedagogical barriers often adopt online tools in an ad hoc manner which can affect students' expectations and experiences (Jones, 2008) . As the educational revolution continues, the changes in teaching practice have raised questions as to how teachers and students should be interacting with each other, and the educational value of the tools that can be found in online learning environments. Despite the advent of standardized learning management software which provides teachers with a structured online learning environment (Black, Beck, Dawson, Jinks, & DiPietro, 2007) , teachers make decisions about virtual learning environments with limited understanding of student expectations and satisfaction with online tools, and how the tools can be applied to teaching activity. This research focuses on the student perspective by examining their experience of common tools used in online environments. The aims of this study are to provide empirical evidence of the relative importance of the various tools and how these variations relate to student satisfaction. As part of the study, the online tools are categorized and grouped according to the type of interaction they facilitate between students, their teachers and the course content. The analysis of important and satisfying tools can then be used to help teachers to select tools and teaching strategies that facilitate learning in virtual environments.
Interactions in online learning environment
The online environment was defined by McGill and Klobas (2009, p. 496) as "an information system that facilitates e-learning ... (a place to) process, store and disseminate educational material and support communication associated with teaching and learning". In other words, an online space is where the students can obtain the information they need to learn. In addition, the role of the online space is to provide an environment that assists the learning process. This suggests that the better the resources and tools that the teacher has included in the online environment the more the students' learning can be supported.
Communication and the exchange of information are central to the evolution of the online learning environment and there are many models of interaction and exchange (Bernard et al., 2009) . For this paper the model of interaction by Moore (1989) and adapted by Jung, Choi, Lim, Leem (2002) is used to categorize interactions in an online educational learning environment. Jung, et al.(2002) argued there are three main types of exchange in the online environment: (1) student-to-student, (2) student-to-teacher and (3) student-to-content. This study will explore the different interactions still very significant, and that online tools should aim to foster the relationship between the lecturer and the student.
Student-to-content interaction is potentially the least interactive of the exchanges (Dennen, et al., 2007) . It is focused primarily on students being independent learners, engaging with the learning materials that have been provided by the lecturer including reading texts and multi-media sources (Bernard, et al., 2009) . The value of the content is founded on its usefulness and relevance as well as the learning challenges that it provides to the student (Bray, et al., 2008) . The Student-to-content interaction factor is becoming more engaging with links to interactive materials that enable the student to complete tasks online (Anderson, 2003) . The Student-to-content interaction can be asynchronous learning, and can be used by the student as an information source for their interactions with other students and with teachers.
Education as a service to satisfy students
To add to the educational concerns of online content and structure, there is also a market dilemma related to universities being service providers focused on understanding and meeting their customers' needs and wants. The analogy of "students as customers" (Gilroy, Long, Rangecroft, & Tricker, 1999) suggests that students' desires may have a greater impact on the design of educational programs than in the past, and already student perceptions of service quality and satisfaction are widely used to evaluate learning environments (Brochado, 2009 ). In the service industry interactions affect the impact of quality and expectations on perceptions of satisfaction (Douglas, McClelland, & Davis, 2008; Munteanu, Ceobanu, Bobalca, & Anton, 2010) . However, in education, the customer (student) is not necessarily able to determine or control the nature of their service interactions (Gilroy et al. 1999) . That is, in education a teacher may be less sensitive to student (consumer) wants and needs than other industries. For example, a student may not want to participate in group work, but course designers may assert that group work will provide them with needed team building skills. Clemes, Gan, & Kao (2007) argue that institutions should try to ensure that students feel satisfied with their learning experience because dissatisfied students have the option to switch to another institution However, the complexity of the student experience makes overall satisfaction a complex phenomenon. For instance, students may feel dissatisfied with the work load required in a subject, and yet feel satisfied about their end results and achievement on completion of complex or difficult tasks (Anderson, 2003; Groccia, 1997) . In this way, students may not operate as customers who may switch service providers if they are dissatisfied, because education processes often require a level of discomfort to challenge the student to work harder.
In the traditional educational model, a significant driver that affects satisfaction in the classroom is the match between a student's preferred learning style and the instructor's teaching style (Elliot & Shin, 2002; La Pointe & Gunawardena, 2004) . This suggests that satisfaction is dependent on teachers understanding and delivering in preferred styles to ensure students feel satisfied. In contemporary contexts, where interaction using online spaces is common, satisfaction is affected by more than just teaching styles. Eom, Wen and Ashill (2006) argue that factors such as selfmotivation, peer interaction , course structure, instructor feedback and facilitation all affect student satisfaction, but may not necessarily lead to learning outcomes. McGill and Hobbs (2008) suggest that fitting the task to the technology contributes to overall student satisfaction. In a following study, McGill and Klobas (2009) argue that teachers also need to consider their attitude towards the online tools, the construction and value of social norms in the online environment, as well as how they use technology to facilitate the learning process. These considerations should improve teachers' use of online environments and can increase the satisfaction level that students experience. In more recent studies, Gibson's (2010) review of several satisfaction studies has identified several significant drivers of satisfaction. He concludes that the most commonly significant satisfaction drivers are the teacher program and teaching quality, institutional focus on student career goals, and facilities such as Information technology. In addition, Zhang and Goel (2011) argue that ease of use, technical skills and a positive attitude towards technology are also important variables leading to student satisfaction with a learning environment. To summarize this past work, satisfaction in education is driven by a combination of the students' capacity and goals, the teaching (quality and style) and a positive attitude towards technology that is being used to facilitate the education process.
There are many different tools that can be used in online education environments. The university used for this study uses some relatively common as well as more specialized tools. The tools used in this study are listed in Table 1 alongside a description of each tool, and the type of interaction/exchange it helps to facilitate. Each tool was coded by the authors using Jung et al. (2002) categories of student-to-student, student-to-teacher and student-to-content interaction.
Although in practice some tools perform more than one type of interaction/exchange, for the purposes of this study and to enable statistical analysis we have categorized each tool by the main interaction that it facilitates.
<Insert Table 1: Interaction Categories of Online Educational Tools>
In summary, previous research has demonstrated that the nature of interactions is a significant factor for course designers as they create their virtual environment to ensure that both educational needs are met and students feel satisfied. However, a central concern when building online environments is the focus being placed on the technical aspects rather than the value of the tool to the user (Schrum & Hong, 2001 ). This suggests that the focus needs to be on the students and their interactions rather than the technology. Just because a tool is available does not imply that it will be helpful to, or valued by, students. Teachers need to have a clear understanding of their requirements and the ways online tools can be used to facilitate desired educational interactions.
Hence, there are five objectives of this research. First, we seek to understand online tools that will facilitate online engagement. Second, we seek to understand which tools are viewed as important to students in terms of their learning strategy. Third, having ascertained the importance in terms of student learning styles, expectations of the tools will be assessed. And fourth, we examine whether students are actually satisfied with the tools provided in a typical online learning environment. The fifth objective is to examine the results of importance, expectations and satisfaction of business and non-business students to determine if there is a difference. Overall, the purpose of the research is to investigate what tools are useful, if they meet expectations and if students are satisfied with them, all with respect to student learning styles and objectives.
Methodology
To reach both face-to-face and distance students, the data were collected using a combination of a self-reported online questionnaire and face-to-face data collection methods. To incentivize participation, participants were invited to enter a draw to win a $50 AUD voucher. The online version of the questionnaire was used as it had the potential to reach enrolled students. For face-toface students the questionnaire was handed out in a compulsory class, and those who did not attend class were approached later to complete the questionnaire.
Instruments and design
Descriptive analysis was conducted and addressed the exploratory nature of this study. While based on theory, the main objectives of the research are enquiry based, seeking to understand the online environment. In particular, the average ratings were used in quadrant models to visually interpret the tools and to determine students' attitudes towards them. In addition to this, Analysis of Variance ANOVA was used conducted to statistically test the descriptive findings.
We identified all the online tools that are used as part of the face-to-face and distance education modes and measured students' perceptions of the tools in terms of their satisfaction, expectations and importance. Measures of satisfaction used a five point scale with anchors (1) very dissatisfied to (5) very satisfied, for importance the five points scale ranged from (1) not important at all to (5) very important and the expectations five point scale ranged from (1) not met at all to (5) exceed expectations. A range of demographic measures were also used including; age, income, gender, year at university, course enrollment and mode of study (face-to-face or distance education). Results are reported here for the entire sample in addition to results of sub group comparisons.
Results
The questionnaire was sent to a total of 1000 students. There were initially 450 respondents; after the data were refined the final sample was 396. Of those removed, item non-response and incompletion were the main issues which lead to them being taken out of the data set. The demographic profile of the sample was mainly female (73%) with mainly first or second year students (61%) the median age was approximately 21 years, 70% of the respondents were face-toface students with 58% reporting their income to be less than $25,000 AUD per annum. The participants were drawn from a range of courses including Arts, Business, Education and Science.
The initial questionnaire was piloted using an in-depth interviews followed by administration to a face-to-face cohort of students (n=55) who helped to identify any issues with the instrument. In the in-depth interviews students were asked to complete and comment on the questionnaire, adding any potential tools, enquiring about nomenclatures as well as the length of time. Face validity was also addressed here as the certainty of each item was established through the debriefing process.
Following this a small number of questionnaires were administered and then some basic analysis completed to ensure that the items and indeed overall instrument was working. After the initial testing the questionnaire was circulated. The Dillman (2007) total design method was embraced with emails to each applicant and reminders to those who had not completed the questionnaire.
The results contain an examination of the means using descriptive statistics. The means of the constructs of importance, satisfaction and expectations were then examined using quadrant models by producing factorial plots of these measures. The first quadrant model (Figure 1) shows the relationship between the students' feelings of satisfaction with the online tools and how important they feel the tools are to their experience. Using the model of Interaction and tools (refer to Table   1 ), it is clear that the majority of the tools, which students' feel are satisfying and important, are student-to-teacher interactions. For example, the online subject outline, the announcements and the resources are tools managed by the teacher and delivered as finished content to the students.
The principal tool for student-to-student communication that was both satisfying and important was the online forum space. The areas in the quadrant model indicating the tools that students feel are both unimportant and dissatisfying, included tools such as the chat room, wiki and online testing.
These tools are the focus of student-to-student interaction and some student-to-content interactions. The results indicate that the students do not feel these tools are important and this may have significant implications for the role of student-to-student interactions. The left and lower area of the quadrant also indicates that students are not satisfied with these experiences, which suggests that these tools may become more important to the students if they become more satisfying. Figure 2 ). This model indicates as before that the student-to-teacher interactions are meeting the students' expectations and that the students are satisfied with the tools. The tools that are both meeting expectations and are satisfying include the online subject outline, announcements, resources, the textbook and the student-to-student communication tool of the forum.
There are several tools that neither meet expectations nor satisfy students. Again these are studentto-student tools such as the chat room, wiki and the test centre. This suggests that either the quality of these tools needs to be improved to meet students' expectations and increase their level of satisfaction, or their use needs to be justified by learning or other outcomes.
<Insert Figure 2: Quadrant Model of Expectations and Satisfaction of Interaction Tools Overall>
Given that different disciplines have different educational needs, analysis was conducted to see if the students perceived the tools differently.
The next area of analysis again utilized descriptive means. This descriptive analysis complements the above work, by looking at categories of interactions across disciplines. This entailed computing means for student-to-content (S2C), teacher-to-student (T2S) and student-to-student (S2S) in various disciplines. The means were computed for importance, satisfaction and expectations for the various categories of interactions. The results of this descriptive analysis are shown in Table 2 . Table 2 : Importance, Satisfaction and Expectation for Student Cohorts> With regards to importance, Business students seemed to place slightly greater emphasis on student-to-student interactions than students in other disciplines. While Business students were equal with Education students for student-to-content interactions, teacher-to-student interactions was the second lowest, with only Arts students lower. With regards to satisfaction and interactions, Business students had the highest student-to-content, and student-to-student, yet had the second lowest level of satisfaction with teacher-to-student interactions. In the final area of interactions assessed, expectations were analysed. Business students registered the highest level of expectations' with student-to-content, and teacher-to-student and were in the middle for studentto-student. The differences reported are however largely insignificant from a statistical perspective.
< Insert
To complement the quadrant models and the means reported above, ANOVA was used. Initially an ANOVA was run for expectations, satisfaction and importance to establish if there are differences in the students' use of the interactional tools. The tools are grouped into student-to-content, teacherto-student and student-to-student (as shown in Table 1 ). A general measure of importance, satisfaction and expectations of the online environment are used as the continuous variable. Table   3 contains the results of the ANOVA tests. The results indicate that there are distinct relationships and group differences between the types of learning interactions with satisfaction, expectations and importance.
<Insert Table 3: ANOVA, Learning Interactions and Satisfaction, Expectations and Importance>
The next area of analysis was to determine if students from different discipline backgrounds had differing levels of satisfaction, importance or expectations for online tools. Largely, this tests for significance and relates to Table 2 , where the means for each student cohort were analysed. The results, reported in Table 4 indicated that the students are not different. That is, regardless of student disciplinary background, there are no differences in terms of satisfaction, expectations and importance. The findings here are rather limited, so the next area of analysis also looks at this issue on a more individual basis.
<Insert Table 4 : ANOVA of Discipline Background, Satisfaction, Expectations and Importance of Online Tools> Following this, ANOVAs were run to identify the differences at a more individual level. Numerous ANOVA estimates were made, with gender, mode of learning, course enrolled and age categories all used as the dependent variable. Gender was measured as male/female, mode of learning was distance/face-to-face, course enrolled was the Faculty enrolled (Business, Arts, Science and Education), age was measured in seven categories ranging from 17 to 24 and over. Each of the tools was included as an independent variable; the three measurements of tools expectations, satisfaction and importance were included. Thus, there were three ANOVA models run for gender, mode of enrolment, course enrolled and age. The results overall showed little significance for these variables.
As shown in Table 5 , for gender as the dependent variable, announcements was significant for the satisfaction and important models, calendar for expectations, chat room for expectations, forum for satisfaction and important, multiple choice tests and resources were significant for all three, wikis were significant for expectations and satisfaction, web links for expectations, tests centre for satisfaction and polls for expectations and important. There are no clear significance patterns.
However, males and females do differ in some areas related to expectations, satisfaction and importance.
The mode of enrolment would alter the use of the online environment, making some tools more important in a distance mode for example. Announcements were significant for expectations and importance, forums was significant for all three, multiple choice tests for important, resources for all three, test centre for satisfaction, and polls for important. As with the estimates for gender, there appears to be little in terms of a pattern that suggests any great differences.
The course enrolled was the next ANOVA estimates calculated. Here the variance was measured for the course enrolled (business, arts, science and education) to see if students enrolled in different courses differed in terms of expectations, satisfaction and importance of tools. Announcements was significant for important, chat room for important, forum for expectations, satisfaction and important, multi choice tests for satisfaction, wiki for expectation and satisfaction, same for web links, and significance in all three for test centre. Largely students are the same across the courses enrolled. This may be explained by the enrolment structure particular to this sample, where marketing students (advertising, PR, communications) are enrolled in arts, rather than business.
For the final area of ANOVA analysis the age of the respondent was used. The actual age was categorised to the nearest year. Forums for all three models, resources for expectations and test centre for important were the only significant results. So age it would seem has the least to do with variance of the means with regards to online expectations, satisfaction and the importance of tools.
The ANOVA results indicate that gender, mode of enrolment, course enrolled and age explain only some of the variance amongst respondents with respect to expectation, satisfaction and importance of online tools. A summary of the ANOVA results can be found in Table 5 . <Insert 
Conclusions and Discussions
This study focused on students' perspectives of online learning tools and found that the tools they expect, perceive to be important, and are most satisfied with, are tools that enable communication with their teacher. The findings present evidence that helps teachers to reflect on and select appropriate tools for online teaching.
The aims of this study were to examine the different online tools in terms of students' experiences and satisfaction, and to identify the interactions that could be facilitated using these tools. Major barriers for teachers when considering adopting virtual learning environments include the pedagogical value of the tools (Jones 2008) , and facilitating exchanges between students and teachers and between students themselves (Jung, et al., 2002) . From this study it is clear that the tools can be grouped to address the different exchange requirements of the subject and thus aid assessment of the pedagogical value. For example, tools such as the wiki are designed to be interactive and focus on the exchange of student-to-student. In this way, generic skills such as group work and team building can be incorporated into tasks that use these kinds of tools. Moreover, a clearer understanding of how the tools can help to facilitate the exchange process can enable the teacher to make educational design choices based on their teaching objectives. The structured approach to the grouping of the tools will enable teachers to match their learning with objectives with the most appropriate online tool and exchange between students and teachers. This should lead to an educationally valuable learning environment. The practical implication of this finding is to
give teachers back their 'teacher' hat; they are not just using technology, they have an educational objective when choosing to use a forum.
The study examined the level of importance that students place on the different tools and their level of satisfaction with the tools that they identified as important. The majority of the important tools were from the student-to-teacher category. Findings relating to these tools are consistent with Anderson (2003) who found that student-to-teacher interaction is valued as the highest form of interaction, Lee and Tsai (2011) who reported that teachers are valued for their expertise, and Dennen et al. (2007) who found that good interpersonal communication with teachers is most important to students. This may be because of student familiarity with and expectations of a teacher centric model of classrooms, which leads them to expect the same kind of set-up in an online learning environment. However, it also demonstrates that even in a virtual environment the teacher still holds a significant and important role. The findings in this study are consistent with previous research findings that positive interaction with lecturers generally contributes to student satisfaction (Arbaugh & Rau, 2007; Eom, et al., 2006; La Pointe & Gunawardena, 2004) . Student-toteacher interaction may be a more stable factor contributing to students experiencing satisfaction.
This study found that many of the tools that facilitate the student-to-student interaction were the least important, least satisfying and rated lowest in terms of meeting student expectations. This is consistent with some previous research findings that student-to-student interaction was unimportant (May, 1993) and actually led to dissatisfaction (Bray et al., 2008) , but it is inconsistent with another, significant body of research that has suggested that peer interaction does lead to satisfaction (Eom, et al., 2006; La Pointe & Gunawardena, 2004) and positive learning outcomes (Arbaugh & Rau, 2007) . The tool that the students did find satisfying and important in terms of peer interaction was the forum-an open meeting space where messages could be posted and discussed.
This suggests that students do want the opportunity to communicate with each other. However, the forum is also often facilitated and directed by the teacher which suggests that students appreciate teacher interaction within their student interactions. Given teachers' widespread use of student-tostudent online tools for compulsory and non-compulsory group and other course work, these findings suggest that use of student-to-student tools and alternatives should be carefully considered.
Further research needs to be done to evaluate the contextual motivational, pedagogical and technological factors, including user-friendliness, that influence satisfaction with student-to-student tools.
Satisfaction is an important construct for a service product and under the model of "students as customers" it is important to try and develop student satisfaction. The findings of this research suggest that the majority of students are satisfied with the virtual learning environment as a whole and more importantly students are satisfied with the tools that they identified as being important.
This implies that while there is room for innovation the virtual learning environments are currently meeting the expectations and satisfying students' education desires. Zhang and Goel (2011) argued a positive attitude towards technology is an important variable leading to student satisfaction with a learning environment. Given the lower levels of student support for student-to-student and student-to-content tools revealed in this study, teachers and their institutions should take extra care to manage student expectations and justify the use of these tools or be prepared for lower satisfaction ratings.
The study found that there are some differences between business students and students from other academic backgrounds. However, this needs to be further explored. One of the limitations of the study is the sample. Not only the make-up of the sample, but where students are domiciled.
The sample has Art's students. However, these students are not exclusively fine arts students and the like. Many of them are public relations, advertising, organizational communications and marketing communications students. So, perhaps the significance of the ANOVA results may be limited due to this fact.
Online tools have the potential to create new relationships and interactions between students and with others outside traditional course delivery models. The opportunities are global and exciting.
The findings in this study suggest that students esteem communication with their teacher above all, and that individual and institutional educators need to take care that the use of online tools aids and does not deter or replace this communication.
The study should be good news for teachers planning the use of online tools. As long as they take care to match the tools to the requirements of the course they are delivering, the findings suggest that they should use fewer tools better. Making large numbers of tools available to students in a course, simply because they are available on an ever-growing menu of options for subject delivery, is unlikely to help anyone.
In summary, even though teachers face technological and educational barriers when adopting a virtual learning environment, the findings of this research can help teachers to focus on a few important tools which have educational value and that will satisfy students' learning expectations. Teacher-tostudent (T2S) Student-tostudent (S2S) Polls: Used to gather polling data on student opinions X Subject Outline (online): Virtual copy of information required for subject (i.e. assessments ) in an online format These questions again refer to the subject you recently completed. Please indicate if the following resources are important or unimportant to your studies in this subject. If you have not experienced a resource, please tick the not applicable (N/A) column. Importance was measured using a five points scale ranged from (1) not important at all to (5) very important.
These questions again refer to the subject you recently completed. Please indicate your level of satisfaction or dissatisfaction with the following resources used in this subject. If you have not experienced a resource, please tick the not applicable (N/A) column. Measures of satisfaction used a five point scale with anchors (1) very dissatisfied to (5) very satisfied.
These questions again refer to the subject you recently completed. Please indicate whether or not your experiences with the following resources have met or not met your expectations for this subject. If you have not experienced a resource, please tick the not applicable (N/A) column: Expectations were measured using a five point scale ranged from (1) not met at all to (5) exceed expectations. 
Demographic questions

